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(57) ABSTRACT

A liquid-filled hydroelectric generation device has a storage
unit and at least one generating set. The storage unit has at
least one generating chamber mounted 1n a bottom thereof.
Each generating chamber has a closed end 1n a top thereof
and an open end 1n a bottom thereot, and 1s connected with
at least one 1nlet pipe. Each inlet pipe 1s bent into an inverted
[. shape and has a top end connected to the generating
chamber and a bottom end spaced from the bottom of the
storage unit. The at least one generating set 1s mounted
respectively 1n the at least one generating chamber. Each
generating set has a driving shafit, at least one blade wheel
assembly mounted on the driving shaft, and a generator
connected to the driving shait. The liquid-filled hydroelec-
tric generation device generates power stably regardless of
the flow rate of the water source.

20 Claims, 8 Drawing Sheets
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LIQUID-FILLED HYDROELECTRIC
GENERATION DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a generation device, and
more particularly to a hiquid-filled hydroelectric generation
device which can generate power stably regardless of the
flow rate of the water source.

2. Description of Related Art

With reference to FIG. 8, a conventional run-of-river
hydropower system includes a canal 72 diverted from a main
stream 71 and a water turbine 73 placed in the canal 72. The
water flowing through the main stream 71 1s diverted into the
main stream 71 and the canal 72, and spins the water turbine
73 to drive a generator for generating electric power.

However, the conventional run-of-river hydropower sys-
tem can generate electric power with a volume of water
flowing through. A smaller volume of water 1n dry seasons
may not have suthlicient force to propel the water turbine 73
to generate power. The generating efliciency of the conven-
tional run-of-river hydropower system 1s unstable and 1s
aflected by climate and seasons.

To overcome the shortcomings, the present mvention
tends to provide a liquid-filled hydroelectric generation
device to mitigate or obviate the aforementioned problems.

SUMMARY OF THE

INVENTION

The main objective of the invention 1s to provide a
liquid-filled hydroelectric generation device which can gen-
crate power stably regardless of the flow rate of the water
source, and the generating efliciency of the lhiquid-filled
hydroelectric generation device 1s improved.

A liquid-filled hydroelectric generation device has a stor-
age unit and at least one generating set. The storage unit has
at least one generating chamber mounted 1n a bottom of the
storage unit. Each one of the at least one generating chamber
has a closed end formed on a top of the generating chamber
and an open end formed on a bottom of the generating
chamber, and 1s connected with at least one inlet pipe. Each
one of the at least one inlet pipe 1s bent 1into an iverted L
shape and has a top end connected to the generating chamber
in a position near the top of the generating chamber and a
bottom end being spaced from the bottom of the storage unait.
The at least one generating set 1s mounted respectively 1n the
at least one generating chamber. Each generating set has a

driving shaft, at least one blade wheel assembly mounted on

the driving shaft, and a generator connected to the dniving
shaft. Each one of the at least one blade wheel has a sleeve
fixed around the driving shait and multiple blades connected
to the sleeve 1n a radial arrangement.

Other objects, advantages and novel features of the inven-
tion will become more apparent from the following detailed
description when taken 1n conjunction with the accompa-

nying drawings.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a perspective view ol an embodiment of a
liquid-filled hydroelectric generation device in accordance
with the present mvention;

FI1G. 2 1s a front view 1n partial section of the liquid-filled
hydroelectric generation device 1 FIG. 1;
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FIG. 3 1s an exploded perspective view of a blade wheel
assembly of the liquid-filled hydroelectric generation device
in FIG. 1;

FIG. 4 1s an enlarged operational front view 1n partial
section of the liquid-filled hydroelectric generation device 1n
FIG. 1;

FIG. 5 1s an operational sectional top view of the blade
wheel assembly of the liquid-filled hydroelectric generation
device 1n FIG. 3;

FIG. 6 1s another operational sectional top view of the
blade wheel assembly of the liquid-filled hydroelectric gen-
eration device 1n FIG. 3;

FIG. 7 1s an operational front view in partial section of
another embodiment of a liquid-filled hydroelectric genera-
tion device in accordance with the present mvention; and

FIG. 8 1s a top view ol a conventional run-of-river
hydropower system.

DETAILED DESCRIPTION OF PR
EMBODIMENT

g
Y

ERRED

With reference to FIGS. 1 and 2, a hiquid-filled hydro-

clectric generation device in accordance with the present
invention has a storage unit 10 and at least one generating set
20. The storage unit 10 communicates to a water source
which may continuously supply water into the storage unit
10, such as rniver, cannel, and so on. The water from the water
source will flow into the storage unit 10 and will be stored
in the storage unit 10. The storage unit 10 may be formed as
a barrel, a box, a tank, and so on. The storage unit 10 has at
least one generating chamber 12 mounted i1n the bottom
thereof. Each generating chamber 12 1s formed as a hollow
barrel and has a closed end formed on the top thereof and an
open end formed on the bottom thereof. The top of each
generating chamber 12 1s under the top of the storage unit
10. Each generating chamber 12 1s connected with at least
one inlet pipe 14. Each inlet pipe 14 1s bent 1nto an inverted
L. shape. The top end of each inlet pipe 14 1s connected to
the generating chamber 12 at a position near the top of the
generatmg chamber 12, and the bottom end of each inlet
pipe 14 1s spaced from the bottom of the storage unit 10.
The at least one generating set 20 1s mounted respectively
in the at least one generating chamber 12. With reference to
FIG. 3, each generating set 20 substantially has a driving
shaft 22, at least one blade wheel assembly 24 mounted on
the driving shaft 22, and a generator 28. Each blade wheel
assembly 24 substantially has a sleeve 25 and multiple
blades 26. The sleeve 235 1s fixed around the driving shait 22.
Each blade 26 1s connected to the sleeve 235. Preferably, each
blade 26 1s connected pivotally to the sleeve 25 1 a
unmidirectional detlection. The sleeve 25 has multiple holders
252 protruding radially from the outer surface thereof. The
holders 252 extend longitudinally and are arranged around
the sleeve 25 at equiangular intervals. Each holder 252 has
a pivoting cavity 254 recessed therein. Fach blade 26 has a
pivoting portion 262 formed as a hollow cylinder, protruding
from an end thereof, and mounted 1n the pivoting cavity 254
of a respective one of the holders 252. An abutting plate 264
protrudes from the end of each blade 26 and abuts against a
side of the respective one of the holders 252. The blade 26
1s connected pivotably to the respective one of the holders
252 with a pivot 27 mnserted through the holder 252 and the
pivoting portion 262 of the blade 26.
The generator 28 1s connected to the driving shaft 22 and
1s driven to generate electric power by the driving shait 22.
In this embodiment, the generator 28 i1s connected to the
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bottom of the driving shaft 22. The generator 28 may be
conventional, and the detail thereof 1s omaitted.

With reference to FIGS. 1, 2, and 4, when the liquid-filled
hydroelectric generation device in accordance with the pres-
ent invention 1s used for the first time, water from the water
source 1s led nto the storage umt 10, and a water level of the
storage unit 10 1s rising. After the water level of the storage
unit 10 1s higher than the tops of the ilet pipes 14, the water
inside the storage umt 10 will flow into the generating
chamber 12 via the inlet pipes 14. The water will drop from
a position near the top of the generating chamber 12 to the
open end on the bottom of the generating chamber 12. Thus,
the falling water will impact the blades 26 of the blade wheel
assembly 24 and will propel the sleeve 25 to drive the
driving shaft 22 to rotate. The generator 28 connected to the
driving shait 22 will be actuated to generate electric power.

Because the water 1s continuously supplied from the water
source 1nto the storage unit 10, the water level of the storage
unit 10 can keep at a height. The water can continuously {fall
into the generating chamber 12 to drive the generating set 20
to generate electric power via the nlet pipes 14. When the
water source has a smaller volume of water flowing through,
the volume of water flowing into the storage unit 10 will be
decreased, and the water level of the storage unit 10 will be
lower. Because air inside the generating chamber 12 1is
exhausted with the falling water after the first use, the air
pressure inside of the generating chamber 12 1s lower than
the air pressure outside. Due to siphon principle, the water
stored 1n the storage unit 10 will be propelled into the
generating chamber 12 via inlet pipes 14 by atmospheric
pressure. Thus, the liquid-filled hydroelectric generation
device 1 accordance with the present mvention can con-
tinuously generate electric power regardless of changes of
the tlow rate of the water source. The power generating
clliciency will be improved.

In addition, an exhaust valve 122 may be mounted 1n the
top of the generating chamber 12. A drain valve 124 may be
mounted in the open end in the bottom of the generating
chamber 12 to close the open end. When the liquid-filled
hydroelectric generation device in accordance with the pres-
ent invention 1s used for the first time, the exhaust valve 122
1s kept open, and the drain valve 124 i1s closed. When the
water level of the storage umt 10 1s rising, air inside the
generating chamber 12 and the inlet pipes 14 1s exhausted
from the exhaust vent 122. After the water level of the
storage unit 10 1s higher than the top of the generating
chamber 12, the generating chamber 12 and the inlet pipes
14 are filled with water without air. After that, the exhaust
valve 122 1s closed and the drain valve 124 1s opened, the
water inside the generating chamber 12 tlows out from the
drain valve 124 and impacts the generating set 20 to generate
clectric power. The generating chamber 12 will be kept 1n a
low pressure near vacuum, and the water stored in the
storage unit 10 will be completely propelled nto the gen-
crating chamber 12 via the inlet pipes 14 by atmospheric
pressure to continuously generate electric power.

With reference to FIGS. 5 and 6, each blade 26 of the
blade wheel assembly 24 1s connected pivotally with the
sleeve 25 1n a umidirectional deflection. When water impacts
the blades 26 1n a positive direction, such as the counter-
clockwise direction shown 1n FIG. 5, the abutting plates 264
ol the blades 26 and holders 252 of the sleeve 25 will abut
against each other, so the blades 26 will not pivot relative to
the sleeve 25 and will propel the sleeve 25. When water
impacts the blades 26 1n a negative direction, such as the
clockwise direction shown 1n FIG. 6, the blades 26 will be
propelled to pivot relative to the sleeve 235, and the sleeve 25
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will not be propelled to rotate. Thus, the driving shait 22 can
be prevent from reverse rotation by the water impact from
the negative direction.

With reference to FIG. 7, 1n another embodiment of the
liguid-filled hydroelectric generation device 1n accordance
with the present invention, two blade wheel assemblies 24
are mounted on the driving shaft 22, the top of the drniving
shaft 22 protrudes from the top of the generating chamber
12, and the generator 28 i1s connected to the top of the
driving shait 22.

With reference to FIG. 1, the liquid-filled hydroelectric
generation device 1n accordance with the present invention
further has a guiding passage 30 communicating with the
storage umit 10. The guiding passage 30 1s 1n a position
between the water source and the storage unit 10 and 1s
formed 1n a meandering configuration. The water from the
water source 1s guided to the storage unmit 10 via the guiding

passage 30. When the liquid-filled hydroelectric generation
device 1n accordance with the present invention 1s set 1n a
rapid flowing stream, water from the stream can flow
smoothly into the storage unit 10 via the guiding passage 30.

With such arrangements, the generating sets 20 can be
driven to generate electric power by water stored 1nside the
storage unit 10. When water level of the storage unit 10
becomes lower 1n the dry season, the water stored 1nside the
storage unit 10 can be propelled into the generating chamber
12 via the mlet pipes 14 to generate electric power due to
siphon principle. The liquid-filled hydroelectric generation
device 1 accordance with the present invention will not be
allected by climate and seasons and can generate power
stably. The generating efliciency 1s improved.

What 1s claimed 1s:

1. A hquid-filled hydroelectric generation device com-
prising:

a storage umt having at least one generating chamber
mounted 1n a bottom of the storage unit, and each one
of the at least one generating chamber connected with
at least one 1nlet pipe and having a closed end formed
on a top of the generating chamber; and an open end
formed on a bottom of the generating chamber, wherein
cach one of the at least one inlet pipe 1s bent into an
inverted L shape and has a top end connected to the
generating chamber at a position near the top of the
generating chamber; and a bottom end being spaced
from the bottom of the storage unit; and at least one
generating set mounted respectively 1n the at least one
generating chamber, each one of the at least one gen-
crating set having a driving shaft; at least one blade
wheel assembly mounted on the driving shaft, and each
one of the at least one blade wheel assembly having a
sleeve fixed around the driving shaft; and multiple
blades connected to the sleeve 1n a radial arrangement;
and a generator connected to the driving shatt.

2. The ligumd-filled hydroelectric generation device as
claimed 1n claim 1, wherein each blade of each one of the at
least one blade wheel assembly of each one of the at least
one generating set 1s connected pivotally to the sleeve of the
blade wheel assembly 1n a unidirectional deflection.

3. The hqud-filled hydroelectric generation device as
claimed 1n claim 2, wherein

the sleeve of each one of the at least one blade wheel
assembly of each one of the at least one generating set
has
multiple holders protruding from an outer surface of the

sleeve, extending longitudinally, and arranged
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around the sleeve at equangular intervals, and each
holder having a pivoting cavity recessed in the
holder; and

cach blade of each one of the at least one blade wheel

assembly of each one of the at least one generating set

has

a prvoting portion protruding from an end of the blade
and mounted in the pivoting cavity ol a respective
one of the holders of the sleeve of the blade wheel
assembly of the generating set; and

an abutting plate protruding from the end of the blade
and abutting against the respective one of the holders
of the sleeve of the blade wheel assembly of the
generating set; and

multiple pivots are respectively inserted through the hold-

ers of the sleeve and the pivoting portions of the blades
of each one of the at least one blade wheel assembly of
cach one of the at least one generating set.

4. The lhiqud-filled hydroelectric generation device as
claimed 1n claim 3, wherein the generator of each one of the
at least one generating set 1s connected to a bottom of the
driving shait of the generating set.

5. The lhiqud-filled hydroelectric generation device as
claimed 1n claim 4, wherein each one of the at least one
generating set includes two said blade wheel assemblies
mounted on the driving shatt of the generating set.

6. The liqud-filled hydroelectric generation device as
claimed 1n claim 5, wherein each one of the at least one
generating chamber has an exhaust valve mounted 1n the top
of the generating chamber and a drain valve mounted in the
bottom of the generating chamber to close the open end of
the generating chamber.

7. The lhiqud-filled hydroelectric generation device as
claimed 1n claim 3, wherein

the driving shait of each one of the at least one generating

set has a top protruding from the top of each one of the
at least one generating chamber; and

the generator of the generating set 1s connected to the top

of the driving shaft.

8. The liqmd-filled hydroelectric generation device as
claimed 1n claim 3, wherein each one of the at least one
generating chamber has an exhaust valve mounted 1n the top
of the generating chamber and a drain valve mounted 1n the
bottom of the generating chamber to close the open end of
the generating chamber.

9. The lhiqud-filled hydroelectric generation device as
claimed 1n claim 2, wherein the generator of each one of the
at least one generating set 15 connected to a bottom of the
driving shait of the generating set.

10. The hqud-filled hydroelectric generation device as
claimed 1n claim 9, wherein each one of the at least one
generating set includes two said blade wheel assemblies
mounted on the driving shaft of the generating set.

11. The liquid-filled hydroelectric generation device as
claimed 1n claim 10, wherein each one of the at least one
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generating chamber has an exhaust valve mounted 1n the top
of the generating chamber and a drain valve mounted in the
bottom of the generating chamber to close the open end of
the generating chamber.

12. The hiquid-filled hydroelectric generation device as
claimed 1n claim 2, wherein

the driving shaft of each one of the at least one generating

set has a top protruding from the top of each one of the
at least one generating chamber; and

the generator of the generating set 1s connected to the top

of the driving shaft.

13. The liquid-filled hydroelectric generation device as
claimed 1n claim 12, wherein each one of the at least one
generating set includes two said blade wheel assemblies
mounted on the driving shait of the generating set.

14. The lhquid-filled hydroelectric generation device as
claimed 1n claim 2, wherein each one of the at least one
generating chamber has an exhaust valve mounted 1n the top
of the generating chamber and a drain valve mounted 1n the
bottom of the generating chamber to close the open end of
the generating chamber.

15. The lhquid-filled hydroelectric generation device as
claimed in claim 1, wherein the generator of each one of the
at least one generating set 1s connected to a bottom of the
driving shait of the generating set.

16. The liquid-filled hydroelectric generation device as
claimed 1n claim 15, wherein each one of the at least one
generating set includes two said blade wheel assemblies
mounted on the driving shaft of the generating set.

17. The hiquid-filled hydroelectric generation device as
claimed 1n claim 16, wherein each one of the at least one
generating chamber has an exhaust valve mounted 1n the top
of the generating chamber and a drain valve mounted in the
bottom of the generating chamber to close the open end of
the generating chamber.

18. The liquid-filled hydroelectric generation device as
claimed 1n claim 1, wherein

the driving shaft of each one of the at least one generating

set has a top protruding from the top of each one of the

at least one generating chamber; and

the generator of the generating set 1s connected to the top

of the driving shatt.

19. The liquid-filled hydroelectric generation device as
claimed 1n claim 18, wherein each one of the at least one
generating set includes two said blade wheel assemblies
mounted on the driving shaft of the generating set.

20. The hqud-filled hydroelectric generation device as
claimed 1n claim 1, wherein each one of the at least one
generating chamber has an exhaust valve mounted 1n the top
of the generating chamber and a drain valve mounted in the
bottom of the generating chamber to close the open end of
the generating chamber.
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